Introduction
W orldwide, especially in Europe, common mental disorders (CMDs), i.e. depressive and anxiety disorders, are widespread 1 and have become more prevalent. By 2030, unipolar depressive disorder has been predicted to be the leading cause of loss of disability adjusted life years in high-income countries. 2 CMDs have a strong impact on individuals' lives, among others, adverse effect on social and occupational functioning, 3 leading to long-term sickness absence 4 and consequently disability pension (DP). 5 Therefore, these disorders range among the main causes for labour market marginalization in The Organisation for Economic Co-operation and Development (OECD) countries. 6, 7 Securing employment for a larger number of individuals with disabilities, including CMD, is an important objective of policies in many European countries. 8 Nevertheless, some with CMD can be anticipated to have limited possibilities to economically support themselves through paid work if the work incapacity from the CMD is severe. 8 Social benefits, such as DP, can then provide a secure income. 8 On the other hand, CMDs are known to be positively affected by treatment and rehabilitation efforts and are likely to worsen with inactivity. [9] [10] [11] Adequate healthcare measures before considering a DP claim is, therefore, crucial to prevent transition to DP. A previous study reported an increase in antidepressant prescription among patients, before being granted DP and a decrease afterwards. 12 To the best of our knowledge, there is to date no published study on trajectories of healthcare use in the years before, during or after being granted DP due to CMD.
Here, both psychiatric and somatic healthcare should be considered due to the known comorbidity of CMD with somatic disorders. 10, [13] [14] [15] [16] Moreover, separate consideration of inpatient care from specialized outpatient care might shed light on healthcare use with varying medical severity. Incidence of DP is associated with age, sex, education and family situation. 17 Regional differences in DP 18, 19 or in psychiatric healthcare use 20, 21 have also been reported. Therefore, studies in this field need to take such aspects into consideration.
The prevalence and incidence of DP are affected also by changes in social insurance policies. 22, 23 In Sweden in 2008, the eligibility requirements for DP were tightened in two ways. One is that the possibility for temporary DP was removed for people from age 30 years, the other that the threshold regarding medical limitations was set higher. 24 The changes in the policies were followed by a sharp decline in the incidence of DP, which probably also was related to a previous very large decrease in number of people on long-term sickness absence. 24 This means that also healthcare use around the time being granted DP among those granted DP due to CMD before and after the changes in 2008 could vary. This is due to the anticipation that individuals being granted DP after the policy changes had a higher impact of their medical condition on their work capacity, suggesting also a higher medical severity. Therefore, they also might have used specialized healthcare more before granted DP than individuals being granted DP before the introduction of the stricter rules did.
Aims
The aims were (i) to study in-and specialized outpatient healthcare use before and after being granted DP due to CMD and (ii) whether these trajectories differed before and after the introduction of stricter DP granting criteria in Sweden in 2008.
Methods
Two cohorts were studied using longitudinal data.
Study population
Individuals with incident DP due to CMD before (wave 1, 2005-06, n = 25 435) and after (wave 2, 2009-10, n = 4722) the earlier mentioned changes in social insurance policies, aged 19-64 years when granted DP, living in Sweden were included. Individuals who died or emigrated in the 3 years after granted DP were not included in the study populations. Due to missing information on socio-demographic covariates, 1137 (4.5%) and 666 (14.1%) individuals were excluded from waves 1 and 2, respectively. The final cohorts consisted of 24 298 individuals for wave 1 and 4056 individuals for wave 2. Sensitivity analyses indicated the comparability of results in the study populations with and without exclusion due to missing values.
Register data
Information linked at individual level, based on the unique 10-digit personal number of all resident in Sweden, from the following four nationwide registers was used 1) Longitudinal integration database for health insurance and labour market studies (LISA) held by Statistics Sweden (age, sex, country of birth, type of living area, education, family situation and emigration)
2) (i) Nationwide patient register (date and main diagnosis of in-and specialized outpatient care) and (ii) Cause of death register (date of death) from the National Board of Health and Welfare 3) Micro-data for analyses of social insurance (date, grade and main diagnosis of DP from the Social Insurance Agency). DP diagnoses were coded according to The International Classification of Diseases (ICD) version 10 25 and categorized as follows; CMDs included 'depressive episode' (F32), 'recurrent depressive disorder' (F33), 'phobic anxiety disorder' (F40), 'other anxiety disorder' (F41), 'obsessive-compulsive disorder' (F42) and 'reaction to severe stress and adjustment disorder' (F43). 26, 27 Specialized outpatient and inpatient care were measured as total number of individuals having had such care during each studied year (yes/no). Regarding underlying main diagnoses of healthcare use, those due to F00-F99 (ICD-10) were categorized as psychiatric and all others as somatic diagnoses.
Socio-demographic variables, namely sex, age, education, type of living area, country of birth and family situation were measured on 31 December of the preceding year of DP granting and categorized as in table 1.
DP and out-of-pocket healthcare costs
All residents in Sweden aged 19-64 years, whose work capacity is reduced due to disease or injury, can be granted DP from the Social Insurance Agency. 24 DP can be granted for 25, 50, 75 or 100% of ordinary working hours. In 2008, the eligibility requirements for DP were tightened somewhat. Before the regulatory changes, all aged 19-64 could be granted temporary DP. After the change, people aged 30 years or above could not be granted temporary DP. This means that the regulatory change meant the introduction of a stricter assessment, people's work incapacity had to be deemed not only as long-standing but also as permanent; the medical condition needed to be more severe. Before being granted DP, the individual, along with rehabilitation measures, has repeated medical and workcapacity assessments from physicians, and sometimes also from other health professionals, and finally from the Social Insurance Agency officer. 24 Since 2003, for individuals aged 19-29 years, temporary DP is possible if the work capacity is reduced for at least 1 year or to complete upper-secondary education. 24 All residents are covered by a public healthcare insurance, entitling them to strongly subsidized healthcare. For each physician consultation, the patient in 2005 paid Swedish crowns (SEK) 200-300 (E21-32) with an upper ceiling of SEK 900 during a 12-month period. Inpatient care cost SEK 80 (E9) per 24 h. These amounts were similar for all the studied years.
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Statistical analyses
Analyses were based on annual diagnosis-specific healthcare use spanning over a 7-year observation window for each individual. The year of DP granting was defined as time point 't0' and the 3 years of observation for both before and after the t0 year comprised t À 3 to t À 1 and t + 1 to t + 3, respectively. Initially, the betweenwave differences in socio-demographic characteristics and annual prevalence of healthcare use were assessed by Chi 2 test. To adjust for between-wave variations with regard to socio-demographics, estimated annual prevalence of healthcare use (in-and specialized outpatient care due to psychiatric or somatic diagnoses) with 95% confidence intervals (CI) were assessed during the 3 years before, the DP granting year and the 3 years after DP. Hereby, repeated measure logistic regression analysis with generalized estimating equations (GEE) method and autoregressive (AR) correlation structure were used. 30 GEE is a repeated measure regression that can take into account the interdependence between the repeated intra-individual measurements by assigning correlation between measurements in longitudinal studies. Moreover, GEE does not depend on the normal distribution of the data and can incorporate subjects in the models even if they have missing values on the dependent variable. The following time points were compared pre-DP period (years À3 to À1), DP transition period (years À1 to +1) and post-DP period (years +1 to +3) in each wave and for each outcome measure, i.e. in-and specialized outpatient care due to psychiatric and somatic diagnoses.
All models were adjusted for sex, age, education, type of living area, country of birth and family situation and differences are shown as odds ratios (OR) with 95% CI. Significant between-and withinwave differences were assessed by introducing interaction terms between period and wave in the model. All analyses were conducted in SPSS v. 20.
Results
In waves 1 and 2, 24 298 and 4056 individuals were granted DP due to CMD, respectively (table 1). In both waves, more than two-thirds were women, whereas, the proportion of young individuals (19-29 years) was more than three times higher in wave 2 than in wave 1 (18.3% vs. 5.4%). The proportion of individuals being single without children living at home was also higher in wave 2 (48.1%) compared with those in wave 1 (37.4%). Moreover, the proportion of individuals born outside Nordic countries and EU 25 was higher in wave 2 (18.0%) than in wave 1 (14.9%).
Proportions who had had psychiatric healthcare use was generally significantly higher in wave 2 than in wave 1 (table 2, P-values < 0.001). In the year preceding DP, 4.6 and 19.2% of individuals had had psychiatric in-and specialized outpatient care, respectively, in wave 1, compared with 7.9 and 46.6% in wave 2. Stratified analyses for the similar time points show that corresponding figures in younger individuals were 11.8 and 38.4% in wave 1 and 14.3 and 65.1% in wave 2 (data not shown) and for the older individuals 4.1 and 18.2% in wave 1 and 6.5 and 42.5% in wave 2 (data not shown).
Crude and multivariate adjusted prevalence of inpatient healthcare due to psychiatric diagnoses was higher in the year preceding DP and lower thereafter in both waves (table 2, figure 1 ). Compared with the year of granting DP, ORs of inpatient care due to psychiatric diagnoses in wave 1 increased from 0.8 to 1.2 (t À 3 to t À 1) and later decreased to 0.8 at t + 3 (figure 2). There was significant between-wave difference of this trajectory in the transition period, showing steeper decline in wave 2 (P < 0.05, Supplementary table S3).
Trajectories of specialized outpatient care due to psychiatric diagnoses followed similar patterns as those of psychiatric inpatient care, with exception of an increasing trend after being granted DP in wave 1 (table 2). Adjustment for socio-demographic characteristics did not alter these patterns (figures 1 and 2 ). There were significant between-wave differences in trajectories of specialized psychiatric outpatient care at all three phases (pre-, transition and post-DP) (Supplementary table S3 ).
In accordance with psychiatric healthcare use, specialized care due to somatic disorders was significantly more common in wave 2 than in wave 1 (table 2, P-values < 0.001). In wave 1, annual prevalence a: Wave 1-DP granted during 2005-06 (before); wave 2-DP granted during 2009-10 (after stricter DP rules were introduced). b: t À 3: 3 years before DP, t À 2: 2 years before DP, t À 1: 1 years before DP, t À 0: year of DP grant, t + 1: 1 years after DP, t + 2: 2 years after DP, t + 3: 3 years after DP. Ã: between-wave differences were tested statistically by Chi 2 and were significant at level P < 0.001.
corresponded to 9.1 and 40.3% of somatic in-and specialized outpatient care, respectively (table 2). The corresponding figures for wave 2 were 13.6 and 50.6%. There were no clear within-wave trends in somatic healthcare observable in the pre-, transition and post-DP periods (table 2, figures 1 and 2) . Still, slopes differed significantly in the transition period between waves due to a relatively stronger decline in wave 2 than in wave 1 (Supplementary table S1 ).
Discussion
To the best of our knowledge, this is the first study about trajectories of diagnosis-specific healthcare use among individuals granted DP due to CMD. The study is also unique in comparing these trajectories in two waves, here, before (wave 1) and after (wave 2) implementation of stricter DP granting regulations in 2008. Incidence of DP due to CMD was almost six times higher in wave 1 than in wave 2. A similar decline has previously been observed in number of overall DP regardless of underlying diagnosis in wave 2.
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On the other hand, proportions of individuals who had had healthcare use were higher in wave 2 than in wave 1. Moreover, we found that in both waves inpatient psychiatric healthcare increased before granting of a DP due to CMD, after which it decreased. With regard to outpatient care due to psychiatric diagnoses, trajectories continued to rise after granting of DP in wave 1. Trajectories in the specialized somatic healthcare use did not follow any obvious pattern.
Methodological considerations
Main strengths of this study include the use of high-quality population-based nationwide registers [31] [32] [33] with longitudinal data from different registers. Further strengths include the use of large study groups and that all people granted DP during the studied years could be included, i.e. not using a sample. The register data also means that the study is not affected by recall bias regarding exposure and outcome. Moreover, there was nearly no loss to follow-up and diagnoses of DP are set by physicians, i.e. not self-reported. Another strength is that a wide range of potential confounders could be included, like education, type of living area, country of birth and family situation. For the sake of this study, it was an advantage that the temporal difference between the two waves was short. Moreover, the chosen statistical method provides a flexible approach to analyses of longitudinal data by accounting for correlations between outcomes across time within the same individual and allowing for specification of both time-varying effects and individual differences in variables.
Some limitations of the study should be mentioned. The validity of DP diagnoses is often discussed but there is so far no study on this issue. A Swedish study from 1991 concluded that sick-leave diagnoses have high validity when compared with diagnoses from medical records. 34 Additionally, granting of DP is preceded by a long process of medical evaluation and work-capacity assessments. 24 Moreover, the stigma around psychiatric diagnoses 35, 36 lets us assume that a psychiatric diagnosis is given as a main DP diagnosis only when the patient actually has a mental disorder and when the main reason of work disability cannot be contributed to a somatic diagnosis . In other words, this means that people with a psychiatric DP diagnosis are likely to have a psychiatric disorder. Then again, this also means that some people with psychiatric disorders were not given a psychiatric DP diagnosis as a main, and thus, were not included in this study. This can be seen as a strength, as our cohort of individuals with DP due to CMD is more strictly defined. Further studies are required regarding these issues. It should also be noted, that there are indications of regional differences with regard to specialized outpatient care services reporting information on diagnoses and treatment to the National Board of Health and Welfare during the first years of reporting, 32 which might have led to an underestimation during the years before DP granting for wave 1. Still, there is no reason to anticipate that this considerably affected the trajectories reported in this study.
Discussion of findings
We found considerable differences regarding incidence of DP in wave 1 compared with in wave 2, which is in line with published reports. 24 We showed, in both waves, trajectories of psychiatric healthcare use followed a similar pattern in the pre-DP period, namely a steep increase up until a year prior to DP granting. This is in line with previous studies showing an increase in prescription of psychotropic drugs as well as in self-reported symptoms of depression and anxiety just before granted DP. 12, [37] [38] [39] [40] The patterns of between-wave differences were consistent also when adjusted for socio-demographic factors such as, sex, age, education, type of living area, country of birth and family situation. Such increase in healthcare use might be related to the severity of the medical condition just before DP granting, which in fact might lead to applying for DP-but could be also due to needing assessments from specialists when claiming DP, or even that the stricter regulations for DP granting lead physicians to intensify related treatment to prevent the disabling process before DP granting.
Our analyses also indicated that in general, use of specialized psychiatric healthcare decreased after being granted DP due to CMD. This resembles findings from similar recent research on prescribed psychotropic drugs and reported symptoms of depression and anxiety. 12, [38] [39] [40] [41] The decline may be related to improvements in symptoms and/or relief from psychosocial work demands, the patient being referred to primary healthcare, or, as most of those people have been on long-term sick leave, not having to worry about whether the physician will certify a prolongation of the sickleave spell, and if the Social Insurance Agency will deny the sicknessbenefit claim. With regard to trajectories after granted DP, there were differences between the two waves. Although outpatient psychiatric healthcare declined in wave 2, it continued to increase in wave 1. Reasons for such dissimilarities might arise from differences in the rehabilitation processes before granted DP, discrepancies in the medical severity of individuals granted DP and specificities in the regulations related to waves 1 and 2. It is possible that DP did not have a strong association with the trajectories of specialized psychiatric outpatient care in individuals from wave 1 with temporary DP, possibly due to the more frequent temporal nature and the lower medical severity of the underlying disorder compared with individuals granted DP in wave 2. Future research is warranted to elucidate this potential explanation.
Our results showed that annual prevalence of in-and specialized outpatient care use due to psychiatric diagnoses were considerably higher among the individuals granted DP in 2009-10 (wave 2) than in 2005-06 (wave 1), and the same was true for somatic healthcare use. Specifically, in terms of specialized outpatient healthcare use due to psychiatric diagnosis prior to DP, a much higher proportion of individuals from wave 2 (27-47%) had had that before being granted DP than their peers from wave 1 (8-19%) . Such differences in healthcare use may point to a worse medical condition of the much fewer individuals granted DP with the stricter criteria in 2009-10 compared with those granted DP in 2005-06.
Nevertheless, although a larger proportion had received specialized care before being granted DP in the wave 2, still <50% had had such healthcare, meaning that the majority of the individuals did not receive specialized healthcare for psychiatric diagnosis a year prior to DP with CMD. This finding is in line with a Finish study, 42 indicating inadequate psychiatric healthcare before granted DP with depression. This fact requires further investigation if any variation in background factors, e.g. sex and age, provide part of the explanation of such low healthcare and the wave differences. Adequate healthcare before DP might prevent a number of people from premature exclusion from the labour market. It is very important to provide suitable treatment and rehabilitation options tor the individuals with CMD in both pre-and post-DP periods, as these disorders are usually treatable and likely to relapse or worsen otherwise. 9, 11 Not only psychiatric healthcare but also somatic healthcare was much more prevalent among individuals in wave 2 compared with in wave 1. However, the trajectories of specialized somatic healthcare use did not follow a specific pattern during the study period. This is the first study investigating trajectories of specialized somatic healthcare use in relation to DP granting due to CMD. We recently showed that around 24% of individuals on DP due to CMD had somatic comorbidity. 16 Possibly these somatic disorders are of a chronic nature, requiring regular somatic healthcare not directly affected by or related to the timing of DP granting, although this requires future studies.
Conclusion
Despite higher proportions of individuals receiving specialized healthcare after introduction of stricter DP granting criteria, half of the individuals still did not get specialized psychiatric healthcare before being granted DP due to CMD. It is, therefore, important to assure optimal psychiatric treatment to prevent permanent exit from the labour market. In general, being granted DP due to CMD seems to be associated with decline in specialized healthcare use, except regarding specialized outpatient psychiatric care. After the introduction of stricter DP granting criteria, the number of people granted DP decreased substantially and those granted DP with CMD seemed to have more severe medical conditions. The results from this study also suggest that after being granted DP, the use of specialized psychiatric healthcare is lower.
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Key points
Transition to disability pension (DP) due to common mental disorders (CMDs) seems to be associated with changes in psychiatric healthcare use Overall, specialized healthcare use due to psychiatric diagnoses increased until the year preceding DP and declined thereafter Introduction of stricter DP granting criteria led to a substantial decrease in incidence of DP Individuals being granted DP due to CMD after the introduction of stricter criteria seem to have higher morbidity compared with individuals being granted DP before the changes
